Introduction
Compositae is one of the biggest families of flowering plants representing about one tenth of the total number of flowering plants. The family has 800 genera and 14,000 species, sub-divided in 13 different tribes (Bentham 1873 , Hooker 1882 , Rendel 1959 and Hutchinson 1959 . Although the family is represented in India by large number of genera and species, we still lack much knowledge regarding their chromosome constitution and behaviour. The only cytological investigations on the members of this family in this sub-continent were those by Ganesan (1939) ; Raghavan and Venkatasubban (1941) , Mitra (1947) , Kishore (1951) , Singh (1951) , Khoshoo and Sobti (1958) , Shetty (1964) , Mehra et al. (1965 ), and Kaul (1964 , 1965 . The important publications on the chromosomal studies of Compositae of New World are those of Stebbins et al. (1953) , Raven et al. (1960 Raven et al. ( , 1961 , Ornduff et al. (1963) and of Turner and his coworkers .
Of these studies the only comprehensive study on Indian Compositae covering 63 genera and 134 species was that of Mehra et al. (1965) . This study covered the regions of Punjab Plains, Mussorie and Simla Hills in the Western Himalayas and Darjeeling Hills in the Eastern Himalayas. An attempt has been made to investigate the chromosomal complement and behaviour of certain compositae available locally at Gorakhpur, which is situated in Eastern U. P. A total number of 21 taxa belonging to 16 genera and 17 species have been studied cytologically. Only meiosis has been studied and no attempt was made to study mitotic chromosomes.
Material and methods
Flower buds were collected from the fields in case of wild species or from the Gardens in case of cultivated ones. These were fixed immediately in Carnoy's fluid (6:3:1).
Anthers were dissected out and squashed in acetocarmine, which gave good preparations for study. Temporary prepa rations could be retained for some time in the medium glycerine: 45% acetic acid (1:10).
Camera lucida drawings were made invariably from the tempo rary preparations.
Plants were identified at Central National Herbarium, Indian Botanic Gardens, Shibpur, Howrah.
Voucher specimens were deposited at the Table  4 . Brief account of each of the different taxa studied is being given here.
Vernonia cinerea Less
This species showed great morphological variations. Two distinct mor phological types were cytologically examined. Both showed 9 bivalents at metaphase I (Fig. 1) . These 2 represent ecotypes whose morphological char acters are summarised in Table 4 .
Ageratum conyzoides Linn. This is quite a variable species and shows great variations in the size of the plant as well as in the size and color of the heads. Two chromosome races were studied: tetraploid and diploid. The tetraploids have greater range of morphological vari ations.
The plants were smaller, heads were less conspicuous showing a range of color from white to purple. At diakinesis 20 bivalents were ob served (Fig. 2) , which regularly disjoined at anaphase I. The diploids on the other hand were more com mon and had purple heads.
These were taller comparatively. At meiosis 10 bivalents were normally observed (Fig. 3 ). Morphological characters of 2 races are tabulated in Table  4 .
Brachycome iberidi folia Besth.
It is a cultivated ornamental.
Plants were small with an Figs. 5-8. Blumea lacera.
5, metaphase I (5II+II). 6, metaphase I (1VII+2II). 7, metaphase I (1IV+1III+2II).
8, anaphase I showing brid ges. 9, Blumea laciniata. metaphase I showing 10 bivalents. average height of 6 inches. Meiosis was regular. Pollen mother cells showed 9 bivalents at metaphase I (Fig. 4) .
Blumea lacera DC.
This species is quite common in this area and was cytologically interesting. Meiosis was irregular showing structural heterozygosity. A count of 2n=11 was made (Fig. 5) . Eleven chromosomes showed different types of chromosome associations (Figs. 6, 7) ranging from univalents to associations of 11 chromo somes. Chromosome associations at metaphase I is shown in Table 2 . Anaphase I and anaphase II mainly showed bridges and fragments almost invariably (Fig. 8) . This is another species of Blumea, which is quite common in this area and looks very much like B. lacera.
Meiosis was normal and 10 bivalents were observed at metaphase I (Fig. 9) . The chromosome distribution at anaphase I and anaphase II was also normal.
Gnaphalium purpureum Linn.
A very common species during months of March-April in dry habitats. Pollen mother cells showed 9 bivalents at diakinesis I (Fig. 10) . Detailed meiosis could not be worked out.
It is a small herb flowering mainly through March-May in dry habitats. Two chromosome races namely: diploid and triploid were found. Diploids were more vigorous and more common. They showed 9 bivalents which disjoined 9: 9 at anaphase I (Fig. 11) . Triploids showed irregular meiosis and gave a clear count of 2n=27 at anaphase I (Fig. 12 ). Trivalents were very frequent at metaphase I and diakinesis (Fig. 13) . Chromosome association at diakinesis and metaphase I is given in Table 2 .
Laggards and bridges were also commonly found at anaphase I and anaphase II (Figs. 14-16 ). The frequency Investigations in Some Indian Compositae 433 of raggards and bridges, is given in Tabl 3. The morphological characters of 2 races are given in Table 4 .
It is an ornamental flowering plant. Meiosis was normal. Fifteen bivalents were observed at diakinesis (Fig. 17) .
It is found as a common weed.
The meiosis was found to be normal.
Both at diakinesis and meta phase I, 9 bivalents were invariably ob served (Fig. 18) .
Coreopsis coronata Hook. This is a rare species in this area. Only sporadic plants were seen. Meiosis was normal and 10 bivalents were normally observed at diakinesis and metaphase I. At anaphase I there was regular distribution of 10:10 chromosomes to each pole (Fig. 19) .
Eclipta alba Hassk.
It is a very common herb found everywhere.
It also shows some range of morphological vari ations. At diakinesis, 11 bivalents were observed (Fig. 20) . Meiosis was normal. was irregular. Multi valents, particularly quadrivalents and hexa valents were common (Fig. 23, 24 ). Most common chromosome association was 4II+1IV +1VI , which was found in 47.8% of the cells studied.
Analysis of chromosome association in this plant is given in Table 2 . At anaphase I (Fig. 25) It is a cultivated ornamental plant. Meiosis was regular. At diakinesis and metaphase I, 16 bivalents were observed (Fig. 26) .
Dimorphotheca pulvialis Moench.
It is a cultivated ornamental. The diploid chromosome number was earlier reported to be 2n=18 (Bilquez 1951) . A chromosome variant was Investigations in Some Indian Compositae 435 studied in this species in detail and showed 2n=17+1B (Fig . 27) . One trivalent could be rarely observed (Fig . 28) , the most common configuration bing 8II+1I+1B.
The analysis of chromosome association at metaphase I is given in valents were regularly formed. They showed regular 9:9 disjunction at anaphase I (Fig. 32) .
Launaea nudicaulis Less
Two distinct ecotypes, one completely prostrate with small flowering axis and the other erect with long flowering axis. The prostrate ecotype was found in the adverse ecological conditions, while the erect one is found in favorable habitats. In both the cases at anaphase I, 9 bivalents were observed (Fig.  33) . Meiosis was regular. The characters of 2 ecotypes are given in Table 4 . Of the total number of 17 species studied, in case of Vernonia cinerea, Ageratum conyzoides, Eclipta alba, Tridax procumbens, Calendula officinalis, Sonchus asper and Launaea nudicaulis, observations in the present study con firmed the previous reports. The rest of the 10 species showed either new counts or other interesting features.
Ecotypic differentiation was reported in case of Vernonia cinerea and Launaea nudicaulis.
Chromosome races were reported in Ageratum conyzoides and Vicoa indica.
In the tribe Astereae, base numbers 4, 5, 6, 7, 8, 9 and 11 were known. In Brachycome iberidifolia n=9 was observed. This species has been studied here for the first time.
In the tribe Inuleae, genera: Blumea (x=?), Gnaphalium (x=9), Vicoa (x=9), Helichrysum (x=15) and Jacobaea (x=9) were studied. The previous reports of x=11 in the genus Blumea has to be revised in the light of the Cytological Investigations in Some Indian Compositae 437 present study. B. lacera gave a count of 2n=11 in the present study, which suggests that 2n=22 reported earlier must have been a derived polyploid taxon . The 11 chromosomes in the present study were found to be involved in complex translocations so that in some cases as many as all the 11 chromo somes were involved in single chromosome association. B. laciniata gave a count of x=10.
If it is not a polyploid, it would suggest an additional base number of x=10.
On the other hand if 2n=20, 22 are polyploid counts, the base number in this genus would be x=5 or x=6, as suggested by the present study in B. lacera.
Earlier reports on the genus Gnaphalium gave x=7.
In the present study n=9 in G. purpureum was the first count in this species and gave a new count in the genus. Vicoa indica and Jacobaea vestita, were studied for the first time and both gave a count of n=9.
Chromosome races were found in case of Vicoa indica. The high frequency of trivalents in the triploid race suggests an autotriploid nature and should have been derived from a cross of diploid and tetraploid in nature. No tetraploids were however found. The triploid race is rare and shows high degree of pollen sterility. A study of the root system showed very strong long root, which might be responsible for providing means of vegetative propagation. Jacobaea vestita (n=9) is the first report in this genus.
In the tribe Heliantheae, 3 genera namely Coreopsis (x=10); Eclipta (x=11) and Tridax (x=9) were studied. Studies on Eclipta alba and Tridax procumbens confirmed previous reports.
Coreopsis coronata was studied for the first time and gave new base number for the genus. Previously known base numbers in this genus are 12, 13 and 14.
In the tribe Anthemideae, only one taxon-Chrysanthemum coronarium was studied, which confirmed previous report (n=9).
The plant studied was an aberrant plant and showed 4II+1II+1VI as the most common configuration. It indicates presence of as many as 3 translocations. Other 2 plants belonging to this species, which were the only plants found, were not as vigorous and could not be cytologically examined due to poor growth.
In the tribe Calenduleae, Calendula officinalis (n=16) and Dimorphotheca pluvialis were studied. The latter gave a count of 2n=17+1B. Previous count of 2n=18 by Bilquez (1951) in this species suggests it to be hypodiploid. B chromosome however did not show association with the univalent. However presence of low frequency of trivalents suggests, on the other hand, that it may be a hyperdiploid with 2n=16 being the original chromosome number.
In tribe Cichorieae, studies on Sonchus asper and Launaea nudicaulis confirmed the previous reports.
Summary
Twenty one taxa belonging to 16 genera and 17 species of the family Compositae found locally in Gorakhpur were cytologically examined.
Ecotypes
